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Comparing NPP Carbon Supply and Demand
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Annual Terrestrial Net Primary Production
17 Year Average Derived from AVHRR (1982-1998)
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NPP “Supply”



NPP Demand as a Percent of NPP Supply

At grid cell level demand can greatly exceed local production



Annual NPP Carbon Demand
 Human Population 1995  (5.69 Billion people)  

Consumed Products 
(Pg Carbon) 

Low 
Estimate 

Intermediate 
Estimate 

High Estimate 

Vegetal Food 0.89 1.73 2.95 
Meat 1.69 1.92 2.21 
Milk 0.15 0.27 0.43 
Eggs 0.09 0.17 0.26 
          Human Food (subtotal) 2.83 4.09 5.85 
Paper 0.20 0.28 0.38 
Fiber 0.32 0.37 0.42 
Wood Products (including fuel) 4.64 6.81 8.15 
         Human Commodities   
              (subtotal) 

5.17 7.45 8.95 

    
Total “Demand”  8.00 11.54 14.81 
    
Demand as % of Supply (56.8 Pg) 14% 20% 26% 
 



Region Population
(millions)

Per
Capita
NPP

Demand
(MT C)

Regional
NPP

Supply
( Pg C)

Regional
NPP

Demand
( Pg C)

Demand
%

Supply
Africa 742 2.08 12.50 1.55 12%
East Asia 1400 1.37 3.02 1.91 63%
South-Central
      Asia 1360 1.21 2.04 1.64 80%
Western
Europe 181 2.86 0.72 0.52 72%
North
America 293 5.40 6.67 1.58 24%
South
America 316 3.11 16.10 0.98 6%

Regional NPP Carbon  Supply versus DemandRegional NPP Carbon  Supply versus Demand
(Intermediate Estimate of Demand)



I = PATI = PAT

• The overall ecological impact [ II ] of human
activities involves the tight interplay of
population size [ PP ], consumption levels
[ AA, for “affluence”], and the technologies
employed [ TT ] (Holdren and Ehrlich, 1976).



Scenario P* A** T*** HANPP (PgC)

1 ↑ − − 17.42

2 − ↑ − 20.19

3 − ↑ ↑ 16.26 †

4 ↑ ↑ − 31.59

5 ↑ ↑ ↑ 25.5 †

↑(increase), − (no change from the baseline 1995 intermediate estimate). 
* Population increase from 5.69 Billion (global population in 1995) to 8.92 Billion (estimated global population in
2050; Ref 18).
** Affluence increase applies average per capita consumption of industrialized countries (in 1995) for all countries.
*** Technology increase applies technological efficiencies of industrialized countries (in 1995) to all countries.
† Per capita fuel wood use in developing countries reduced to average for industrialized countries in 1995.

How HANPP Changes as a Function of: 
Population, Affluence, and Technology



Concluding Remarks
• Human NPP appropriation is a powerful measure

of aggregate human impacts on the biosphere.

• Global NPP demand is 20% of supply with large
regional and local variation:

• 6% (South America) to over 70% (Europe and Asia),
and from near 0% (e.g., central Australia) to over
30,000% (e.g., New York City).

• Spatial data on NPP supply and demand illustrate
the degree to which local populations depend upon
NPP “imports,”.

• The HANPP model structure allows quantitative
assessment of changes and potential impacts to
NPP-carbon use resulting from different policy
and development scenarios.



WhatWhat’’s Next?s Next?
Going to the Source. NPP Demand and Land Cover.

From where to where and the implications of increasing demand?

?



WhatWhat’’s Next?s Next?

•• Where are NPP source areas and how are they managed?Where are NPP source areas and how are they managed?
–– High resolution MODIS NDVI and Continuous fields.High resolution MODIS NDVI and Continuous fields.

•• What is the fate of HANPP?What is the fate of HANPP?
–– Transport, trade, and end use (carbon turnover times)?Transport, trade, and end use (carbon turnover times)?

•• How much can humans increase the NPP How much can humans increase the NPP ““supplysupply”” of the of the
planet?planet?
–– What is EarthWhat is Earth’’s maximum potential NPP yield - s maximum potential NPP yield - SoilsSoils..

•• How will the land cover changes required to meet growingHow will the land cover changes required to meet growing
NPP demand affect regional and global climate?NPP demand affect regional and global climate?

•• How will increasing NPP demand affect biodiversity andHow will increasing NPP demand affect biodiversity and
ecosystem services?ecosystem services?

Going to the Source. NPP Demand and Land Cover.
As human populations and per capita consumption increase, global NPP

demand will continue to rise.
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